(1 • 1) 2<K0 = f(x + t)+ fix -t) -2S, is an even function with zero mean value, and that x = 0, 5 = 0, so that
We write
It suffices to prove the sum Zm=o(am+0m+7m+5",) is equal to o(n). We denote by Cn(r) the nth Fourier sine coefficient of the odd function x(t), which is equal to fit) in (0, t) and to zero in (t, it). We have then
From r'<p, it follows by Hausdorff's inequality that ,1/r' (2.9) Hence (2.10)
This establishes (2.6).
3. By the theorem of Riemann and Lebesgue, we have ym = J sin mH cot (t/2)f(t)dt
We shall use the fact that if n -/*« = Z eimkl,
Z cos OT*/ a|/n(0|.
We also require the following lemmas:
Lemma 1. Let a, b and k be three integers such that a<b, k = 2. Let g(x) be a real function having differential coefficients of the first k orders. If Rgm(x) ^ 1 (or á -1) throughout the interval (a, b), write This theorem is due to Van der Corput(4).
Lemma 2. If t>0, then
Put a = 0,b = n, g(x)=xkt/2w (t>0), Rrl = k\t/2ir. We have gU-U(x) = k\xt/2ic, g^(x) = klt/2w = 1/R> 0, P = ».
Lemma 2 is therefore an immediate corollary of Lemma 1.
Lemma 3. Let g(x) be a real differentiate function in the interval (a, b), g'(x) be montonic in this interval, and |g'(*)| <l/2. Then (3.7) E e****00 = f e2ri°<-*>dx + 0(l).
a£n¿b Ja
This theorem is due to Titchmarsh(6). £=l/re, f = l/»*, we have
Observing the definition of 72 in (3.2) it follows from (3.3) and (3.6) that The same method of estimation can be applied to J12, by assuming 2f ;£ u.
Thus we obtain Apply Lemma 2 to J«. We have It follows that (4.5) /" = 0(Jui + /i62 + Ju.) = oin).
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